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Why pixels” o
A True 3D imaging 400 -
Unambiguous, inherently 3D raw data 00
A Self-triggered pixel-by-pixel data 3T
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Technical challenge: instrumenting _—
~2000 m? anode area at 4 mm —60¢
granularity A requires scalable design _—
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Two existing LAr pixel readout efforts L
discussed here:
: Pixel readout
QPix (LArPix cosmics data)
LArPix

Traditional wire readout

(MicroBooNE ’ data)
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QPix Concept

Original QPix scheme delineated by Dave Nygren ‘ Schmitt tges outout
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(UTA) and Yuan Mei (LBNL) 1809.10213 os |
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Background Signal Transistor-level charge integration simulation for

minimum-ionizing track in LAr for 1 fC threshold
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https://arxiv.org/abs/1809.10213

. QPIX Layout: Integrator + Amplifier + Comparator
Q P I X A S I C Size: 350um x 90 um lCentroided Diff-pairs with guard rings

Room to add RC's to fix

180 nm Implem entatlon Reset:i.njection

A Front-end prototype (Penn)
A charge replenishment
Albasi co0 reset

A Ring oscillator and 10-bit r2r DAC (Hawaii)

Comparator

A FPGA-implemented digital readout (Hawaii)

A 4 (2x2) digital FPGAs with 16 optional 10 pins per
FPGA

AOptional 50 MHz nglobal o cl
internal clock
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A Submission targeted for August 2022
I test structures and 16 channel chip
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QPix ASIC

65 nm Implementation

A Front-end design (FNAL)
Acharge replenishment circuit evaluation
A Bandwidth study with ideal components
A First version of the low power front end
amplifier
Adynamic vision sensing evaluation for
asynchrounous photon detection

A Further work dependent on resource availability
at FNAL

A Submission targeted in 12-15 months timescale
(16 channel chip)
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